Abstract-The performance of multiple access systems mainly depends on the management of interference arising from both intra-cell and inter-cell transmission. Successive interference cancellation (SIC) is a promising approach to manage interference in both the practical and infoirmation theoretic senses. Because the messages of the cell boundary users are likely to be decoded not only at the serving base station but also at an adjacent base station, it is possible to subtract inter-cell interference of the cell boundary users before SIC of the intra-cell users. This is the motivation of our work.
J. INTRODUCTION
In the cellular systems, the transmit power control has been an essential technique, i.e., code division multiple access (CDMA) systems, since interference from other users degrades the system performance. In order to support data services such as a file or image download, current cellular systems allocate more resources for the downlink traffic than for the uplink traffic. Due to the increasing downlink traffic, most of the previous works of the power control and rate allocation has been concentrated, on the downfink einvironments [1] , [2] . More recently, Ihowever, the demaind of the uplink traffic also increases proportional to the downfink traffic. Due to the dynamic downlink resource allocation, more channel feedbacks or control messages are needed. Furthermore, some applications such as a file or image upload require large amount of uplink resources. Based on this consideration, some works [3] , [4] , [5] related to the uplink power control and rate allocation have been performed.
In direct sequence CDMA systems, multiple-access interference (MAI) causes performance loss due to the nonorthogonality of spreading codes. Successive interference cancellation (SIC) is one of the promising methods as a practical approach toward multiuser detection (MUD) The iterative power controls for SIC are proposed in [6] , [7] and the effect of a channel estimation error is considered in [ paper, we consider the scheme which performs SIC not only within the intra-cell users but also within the intercell users who are at cell boundaries. By employing partial SIC of the inter-cell users, it is possible to improve system performances.
II. SYSTEM MODEL
We consider an uplink multi-cell cellular system in which there exists intra-cell and, inter-cell interference. In cellular systems, coverages of each cell are overlapped, with the adjacent cells since it is impossible to make a beam to the perfect hexagonal shape. The messages of cell-boundary users, which are located in the shaded region in Fig. 1 , are likely to be decoded from both base stations since the cellboundary users are usually supported with a low rate, and their channel gain to the serving base station (BS) is similar to the channel gain to the adjacent BS.
In this paper, we simplify the multi-cell system to an one dimensional network and consider only one adjacent BS as shown in Fig. 2 ( 1) w:here 3 is the path loss exponent. The channel gain of the k" mirror user is given by gk (2R r-)3 (2) When SIC is employed for inter-cell and, intra-cell interference cancellation, the reverse link signal-to-interference- where II = {7r(1), , -F(N)} is the ordered set that ind.icates the decoding order of the serving users. P,(k) is the transmit power of the -F(k)th serving user and V0 is the noise variance. If we cancel inter-cell interference up to NI mirror users, the inter-cell interference 'e is given by E ¶ i plPjj=1 g,, (j)P,(j), where H°0 {= (1) Based on Lemma 2 a suboptimal algorithm to determine NIma, is proposed in Fig. 3 , where Nmax, denotes the number of the mirror users that can be decoded and subtracted at the serving BS.
It is assumed that the total number of users assigned, to each BS is N. In Step 1, the initial value of M is set to zero. In Step 2, it is assumed that one more mirror user can be decoded and subtracted The value of M is checked in [7] J. Andrews 
V. CONCLUSIONS
A new inter-and intra-cell SIC scheme, which reduces total transmit power compared to the general intra-cell SIC scheme, is proposed. Power and decoding order for inter-and intra-cell users are jointly determined in order to minimize total power consumption. A suboptimal algorithm to find the maximum number of inter-cell users, which can be decoded and canceled at the serving base station, is suggested. By using this algorithm, we show that the proposed SIC scheme improves system perforimance.
